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In this work we rport on the characterization of thin films of CVD diamond (0.25 ui0) by subgap optical
absoption measurements which enable the detection of structural or stoichiometric defects in the material. The
measurements were carried opPhotothermal Deflectionggctroscpy, a highly sensitive techigue, which enabled

the detection of low levels of abgtipn even in vey thin layers of diamond and in theexctral raige 0.25 - 3.5um

(4.4 - 0.35 eV) derinto the sulgap region of diamond. The films were thus characterized from thg stages of

growth. The absgtion in the films wasyipically 3 to 4 orders of ngnitude lager than in bulk 2A diamond. The
defects rgmonsible for the sulgap absoption are substantiallassociated withpé carbon, whose concentration
increases with the methane content (shown in

percentge in the fgure) relative to ydraogen in the B (1/cm)

gas mixture. The filmggrown on Si substrates, show r
a highly defective interface le@r on the Si side. 3E+4 T
Measurementsperformed on films of increasin 1E+4
thickness and sangeowth conditions showed that the g 29 860°C
sp? interface defectpropagated in an initial Iger of 3E+3i e
thickness of p to a cople of microns while the L —x—
remainder of the material was substanfiditss  ;£.3| 08% 950°C
defective. Such an effect was Ig@ssnounced when - 8 0,490 950°C
increasiny the substrate tgmerature thus leadinto 3E+2 [ % —o—
lower absggtion in films. Such results were confirmed -
by SEM observations of the films. 1E+2 ¢
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The shoulder like feature in thpestra down to about 0 1 2 3 4 5 6

1 eV could well be accounted for with a Gaussian like E(ev)

enegy distribution of defects in thgap, symmetric

about the Fermi levelypical of then electrons of g carbon. However, defects of different natgiéng rise to
localized states in thgap would be necessato account for the smoother decrease of the giimorfound at lower
enegies.



